ABSTRACT: Soil water dynamics usually presents spatial dependence in relation to the distribution of particle sizes. Precision agriculture is fundamental for the adequate use of irrigated areas with agricultural production because it allows controlled water applications from the management of spatial variability. The aim of this study was to evaluate spatial variability of the physical-hydraulic properties in an irrigated plot with banana production, located at the Experimental Basin of Rio Ipanema, municipality of Pesqueira, Pernambuco. Soil samples were collected from a 0 -0.20 m layer and soil moisture was evaluated using a portable probe "Time Domain Reflectometry", with a regular size 20 x 45 meters grid pattern, in 50 sampling points, 5 meters apart. The data were submitted to a descriptive statistical and geostatistical analysis.
INTRODUCTION
The monitoring of soil moisture content is not only essential for agriculture, but allows or controls the water applications based on hydraulic requirements of the soil (Buske et al., 2013) .
The use and adequate soil management contribute to the improvement of water storage and infiltration capacity (Vieira et al., 2011) . In this sense, precision agriculture acts as a tool that has great potential for improving adequate soil management, having as the main component the management of spatial and temporal variability of agricultural production (Silva, et al., 2014) .
Hydrological processes such as infiltration and soil moisture redistribution in the soil are influenced by the physical-hydraulic properties (Silva et al., 2012) . Soil moisture is affected by vegetation as well as by soil texture as described by Baroni et al. (2013) . Different production areas can be revealed by using the spatial variability of irrigation areas, thus, maximizing the potential of land use (Castione et al., 2015) .
Considering the importance of texture and soil moisture for agricultural productivity in the Brazilian semi-arid region, the aim of this study was to analyze the spatial variability of soil physical-hydraulic properties at 0 -0.20 m depth, in an irrigated plot, located at the Experimental Basin of Rio Ipanema, municipality of Pesqueira, Pernambuco.
MATERIAL AND METHODS
The study was conducted in the municipality of Pesqueira-PE, at Fazenda Mimosa, in the alluvial valley of Rio Ipanema, wasteland region of Pernambuco, located at coordinates 08°10' South latitude and 35°11' west longitude, 650 masl. Based on the Köppen climate classification system, the region has a BSsh climate, defined as an extremely hot semi-arid climate. The average annual rainfall is 607 mm (Montenegro & Montenegro, 2006) . The predominant soil of the region is Flossic Neosol (Bastos, 2004) .
To evaluate the variability of soil physical-hydraulic properties, a 20 x 45 m regular mesh grid was used, in 50 sample points, spaced 5 m apart, according to the graph shown in Figure   1 .
The study was performed on October 27, 28 and 29, 2015. Soil samples were collected at 0-0.20 m depth, at 50 sampling points for texture analysis; also, three measurements were taken to evaluate the soil-water content using a portable time domain reflectometry (TDR) probe.
The Boyoucos hydrometer method was used to determine the particle sizes of sand, clay, and silt in the soil, based on the methodology proposed by Embrapa 2011.
Soil moisture monitoring was performed at three different irrigation moments: 12 hours after irrigation, 4 hours after irrigation and immediately after irrigation. The calibration of the TDR probe was carried out by adjusting and analyzing mathematical models to the soil moisture readings obtained by the probe, in relation to the soil gravimetric moisture values determined in the laboratory (Ávila et al., 2011) .
In the banana cultivation areas, drip irrigation system was used, where mulch was applied as a cultural practice to cover the soil surface using banana leaves. Descriptive statistics, such as mean, median, standard deviation, coefficient of skewness, coefficient of kurtosis, and coefficient of variation were used to analyze the data. To identify discrete values (outliers) and data dispersion, "boxplot" graphs were constructed using statistic software. The hypothesis for normality was evaluated using the Kolmogorv-Smirnov test, at a significance level of 5%, using Excel spreadsheet (SOUZA et al., 2008) .
The variability of the evaluated characteristics was estimated using the values of the coefficient of variation, which according to the classification by Warrick & Nielsen (1998) , shows low variability if CV <15%; is moderate when found between 15-50%, and has a high variability when CV> 50%.
In the study area, the spatial variability was analyzed using geostatistics by means of semivariogram adjustments described by Vieira (2000) . The spatial autocorrelation between the neighboring points was calculated using semivariance γ(h), where "h" is the distance that separates the points based on the stationarity hypothesis.
The experimental semivariogram models were obtained in which: the linear, gaussian, spherical and exponential models were tested, where the mathematical model and their adjustment parameters were estimated (nugget effect, C0; sill, C0 + C1; range, a) from the theoretical semivariogram models.
The model that best fits the data set was the one that presented the mean and standard deviation values closer to zero and 1, respectively, based on the geostatistical technique of the cross-validation using Jack-Knifing, described by Montenegro & Montenegro (2006) .
According to Cambardella et al. (1994) , the degree of spatial dependence (DSD) was evaluated, based on the percentage ratio of the nugget effect (C0) in relation to the (C0 + C1) levels as follows: (a) strong dependence when (DSD) <25%; (b) moderate dependence when (DSD) is between 25 and 75% and (c) weak dependence when (DSD) is >75%.
To visualize the spatial distribution of the soil texture and moisture content, the kriging method was used to construct the isoline map.
RESULTS AND DISCUSSION
The linear mathematical model was applied to calibrate the TDR probe used in this study, The values obtained from the descriptive statistics for soil moisture are presented in Table   1 . Data analysis showed that the values of the coefficient of skewness and kurtosis were close to zero, which explains the fact that the data presented normal distribution obtained by the Kolmogorov-Smirnov normality test at a significance level of 5%. According to the classification by Warrick and Nielsen (1998) the values of the coefficients of variation for soil moisture obtained at the three considered irrigation moments presented medium variability, this is explained because the median and mean values did not present high variations when the measurements were carried out. Rodrigues et al. (2015) evaluated the spatial moisture variability of a similar irrigated plot to this study, adopting an 8 x 4 m regular spaced mesh, in 104 sample points, and found similar results.
In the granulometric analysis, the Kolgomorov Smirnov test indicated normality in the data for sand, clay, and silt at a significance level of 5%. The sand particles presented a low coefficient of variation, while the clay and silt particles presented average variability. In a recent study, Andrade et al. (2014) evaluated the spatial variability of the textural classes of Flossic Neosol soil, at 0 -0.20 m layer; they obtained similar results, where the greater variability for the silt particles should be associated with its greater mobility in the soil profile of an alluvial valley.
After analyzing the variables U1 (12 hours after irrigation), U2 (4 hours after irrigation) and U3 (immediately after irrigation), in "box plot" graph (Figure 2 .), the moisture levels at each irrigation moment for U1 and U2 presented low negative skewness. For U3, the highest data dispersion was observed for the values below the lower quartile, although negative skewness also occurred.
The texture variables of sand, silt, and clay contents showed skewness. Meanwhile, for the sand and clay values, a greater data dispersion is observed for the values below the lower quartile (negative skewness).
Existing spatial dependence was observed from the experimental semi-variograms, with the exponential model being the one that best fits the moisture measurements in the three irrigation moments and the analyzed texture particles, these results were based on the crossvalidation technique (means value closer to zero and standard deviation closer to 1). The adjusted model parameters are shown in Table 2 . Experimental semivariance and adjusted models (Figure 3) . (2015) evaluated the spatial variability of soil moisture and granulometric particles in the semi-arid region of the municipality of Pesqueira, in the same irrigated plot with banana plantation, also verified that the exponential model was better adjusted for moisture and texture data.
Sand, clay and silt particles, ranged from 6m, 12m, and 12 m, respectively. Larger continued spaces were observed for clay and silt particles, allowing a better precision in non- 
CONCLUSIONS
All physical-hydraulic properties followed a normal distribution frequency. Soil moisture at the three measuring moments and the clay and silt granulometric particles showed mean variation, while sand presented a low coefficient of variation. The spatial dependence of soil moisture and texture were best represented by the exponential model.
The moisture content at the different measuring moments for sand and clay granulometric particles presented high spatial dependence, while silt presented moderate spatial dependence.
In the isoline maps after irrigation, greater water content was observed at the extremes of the 
